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equal to the probability of correctly identifying which is more likely than the other in the two 

stimuli under investigation [9-11], and it measures the overall performance of an ROC curve as a 

whole. Second, the area under an ROC curve computed using the trapezoidal rule is exactly the 

Mann-Whitney statistic directly formed, in our case, by the match similarity scores and the non-

match similarity scores [9,10,12,13]. 

 

There are two consequences of the above second point. First, the variance of the Mann-Whitney 

statistic can be utilized as the variance of the area. Second, since the Mann-Whitney statistic is 

asymptotically normally distributed regardless of the distributions of the match similarity scores 

and the non-match similarity scores thanks to the Central Limit Theorem [8,13,15], the Z statistic 

formulated in terms of areas under two independent ROC curves, generated by large-size 

fingerprint dataset, along with their variances, is subject to the standard normal distribution with 

zero expectation and a variance of one and can be used to test the significance of the difference 

of these two areas. 

 

As pointed out in the reference [9] and references therein, there are other ways to calculate the 

area under an ROC curve and its variance. In this article, the area under a precise ROC curve, 

generated from large-size fingerprint dataset, is computed using the trapezoidal rule, and thus the 

variance of the Mann-Whitney statistic is employed. The technique of using the area under an 

ROC curve as the criterion to evaluate the performance of biometric systems provides a sound 

ground for conducting statistical significance test for measuring the difference between two 

fingerprint ROC curves in a nonparametric way. Our analysis will be performed using large data 

samples without assumptions about the forms of the match and non-match score distributions. 

 

And also in this article, the detailed formulas for constructing an ROC curve, computing the area 

under an ROC curve using the trapezoidal approach, and calculating the variance of the area 

under an ROC curve derived from the variance of the Mann-Whitney statistic are provided. 

These formulas are expressed in a way that allows them to be coded easily by using arrays. This 

is very useful for dealing with large datasets, such as the data from fingerprints as investigated in 

this article. 
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